Inhibitory effects of catechin gallates on o-methyltranslation of protocatechuic acid in rat liver cytosolic preparations and cultured hepatocytes.
Flavonoids including tea catechins and gallic acid esters were characterized for their ability to inhibit o-methyltranslation of protocatechuic acid (PCA) to form vanillic acid (VA) in rat liver cytosolic preparations and cultured hepatocytes. Flavonols and flavones exhibited different behaviors in inhibiting the formation of VA between the cell-free enzymatic preparations and the intact cells. The underlying mechanism of the inhibitory effects of flavonols and flavones on PCA o-methylation in cultured hepatocytes may not be due to the inhibition of the enzyme activity of catechol o-methyl transferase (COMT). Catechin gallates inhibited PCA o-methylation in liver cytosolic preparations with markedly higher potency than other flavonoids. As compared with catechin gallates, ungallated catechins had two to three orders of magnitude lower efficiency in inhibiting cytosolic PCA o-methylation. Gallic acid esters inhibited cytosolic PCA o-methylation with strong potency almost equal to that of catechin gallates. These results suggest that the COMT-inhibitory activity of catechin gallates is derived from the presence of the galloyl moiety at the C3 position in the C-ring. Catechin gallates and gallic acid esters inhibited PCA o-methylation in cultured hepatocytes with two orders of magnitude lower efficacy than that in cytosolic preparations. The inhibitory effects of catechin gallates and gallic acid esters on cellular PCA o-methylation appear to be due to the direct inhibition of COMT activity.